A new fluorescent biosensor for inositol trisphosphate.
An intracellular second messenger d-myo-inositol-1,4,5-trisphosphate (IP3) is a key biological signaling molecule that controls the cellular Ca2+ concentration. We report the preparation and evaluation of a functionalized protein-based sensor for IP3 by exploring the selective IP3 binding properties of pleckstrin homology (PH) domain. Signal transduction is imparted to the protein by mutation of proximal residues to cysteine and then alkylation of the active site by various fluorophore derivatives. This creates functionalized proteins that show micromolar affinity for IP3, reasonably strong fluorescence emission, and wavelength changes in the fluorophore and selectivity higher than the original PH domain among different inositol phosphate derivatives.